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(54) METHOD FOR MANUFACTURING MULTILAYERED WIRING SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for <»' ^"y ,r "^ v > >>> ^ ' 

manufacturing a multilayered wiring substrate excellent 

in adhesive characteristics between an interlayer ., 
insulation layer and a plating conductive layer, high in h>>; 
heat-resistance and reliability, and low in price. \ 
SOLUTION: This multilayered wiring substrate has a 

wiring pattern 2 and an interlayer insulation layer 3 of a . f c 

plurality of layers on at least one face of a substrate 1, |>77?^^ 
and via holes 5 for connecting electrically the wiring t : 

patterns 2 with each other at specific locations of the a 
interlayer insulation layer 3 are provided. In this (<f , ffi^^ 

embodiment, when the via holes 5 are provided, a film : ^ ;:: ^ 

having sandblast-resistant characteristics is pattern- 
formed on the interlayer insulation layer 3, and next ....... ^^g^^^^^V^ 

sandblast processing is performed, whereby the 

interlaver insulation layer 3 is selectively removed to ? 
form the via holes 5. Thereafter, a fi|m having sandblast 
characteristics is removed and then non-electrolytic ^Wp 1 
processing is performed, whereby a conductive layer is 
provided in the via holes 5. 
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mim. 1 1 3s«<^=sr'< t i>-imm±.iz, mm 

u K^x-*r>\<77Ah!&m$:m-zbiz£t)mffi& 
mmzMmmzm£LX'^T*-j\sZftMLtt&. m 

nMtbiZWmZttfZ blz£ "9 mfle^M T*-;H*jlc 

*s ^-ttttzmm&mx'&h . i £ 

3rLT3r&. fff^JBl~3(7)^-m*>lJa^|B^^Ji 

i mzmm<r>§>mmm.<nwm-fim. 
->mm. xvsxj yrmm. *?vT$vvm, 

fffizmMfflzmm.tf$:M#>&zkt:imti-&. zmi 
zm?. vyvyy^hamxhs,. mimnzsmco 

[00 0 1] 

mz&*). ZUzPtLKti. J«S!tgiM£Sttft%:|if& 

®.cr>mm.-m&zm-th. 



[0002] 

ztixis o . zcox o te&ms&iWLb Lx±mmw^ 
->tTmffi&*?->t£m&mizimtz>t:it>(D'< 

A T*-/U£3rf S h'/P KT*y rifttc J: £ £JIIi5t£IS 

[0003] dtOb-yW H T y triage J: h ^mwm. 
ti. 09*0:112, 03^-TJ:dlc, fflS2 1± 
Cilttif *>f>^ STKOEIA^ - y 2 2 

mm (mmmm) 2 3 &mnz&, mmmm2 3 s- 

* HJ V 77 :M Sift. x 7 fy/LT 
StRWfc^4tTv<-1'T^-^2 5£^j£U ft^X'M 
Mfmb-yZStmZttfZblzJi-oX. 

Mzmnm 2 6 maa'-w r*-;i^2 
5 t sra^yi 2 3 Mzmmm 2 6 s-wcwtstt. 

cQ±s<7)gd^^- x b Tmmiw^- > 2 2 z zti 
ztinsmizmfcth b^ot>mz£ vwtztix^ 

[0004] LfrLKtfhiAm&ttmiz x okjss 

\,*?zt><Oli»Hi!£<7)t><V$:n hZ btfX'%-?. ifcJSJfc 
ttfflfllilSrfflv^^, 02 tc^-T J: 9 tON'-f T^-yP 

3 tcyjrfj: 3 ^ h'jy^^-f -mzm&mzi. h+T 

'fHi-yfy/3 0*mn^. Cix<o^^x<7)^- 
tcijviTt. #t®Btf>o O-'W T*-/U2 
5 F*I^>®S^@ 2 3 ±(C^m* 2 6 $rf£f t ^> «^ . II 
2 , 3 tc^-T i 3 (c. a6o 0 i)^$fr-=Sr< . 
a^S^fii-f-Cit^o^ (H4>, A) . .rfUcttL 

<ti.^a^li-t7 5 -y ?Wcft;b&W^fcit;^fai$tt 
^^-f'^MX^-yT-^agEiS 

iBJS** 1 0 OrtLh, flS4«9feUi 1 5 0'CgS^T'i^ 

[0005] -ec-c\ ii«5:v^m»jb->sm-diwtt<o 
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6-2 1 562 3^rtBfciBaS*iTV^. LfrLZtf 

mmmmmimmommt lx? oAB^&gg 

[0006] ? hiz. ^omm^wmm^. m®M 
tixts o . mumm¥6 - 1 9 6 s 5 6-9£«ic&ti 

#»J7J<?»:J: OS^^i: Ltzi>(Dtfm&tiX^& 

owmtfhh. *tz, mmmmtLxismmmm 
zm^timnt. i4o°cmmi)mtm&<7)m%-x'$>t). t.- 

Ammmmmiiz h^x \mmam<r>mmz xhmti. 

[0007] z Affile. Sffl^at LTasflMttaM* 
*^Lfca^ffi«OWJfettx#*^MI!S*fflV\ YA 

[0 0 08] 

tc«*T«r$<ifcto-c» *«oim»i. Jiis»eiKJffc*> 

[0009] 

«Slt£fc «fc 98tft & ££3lc i«*»J£&$& - 1 j6*T 
*>o««tt<0Wv^TOE«S«^l!l*L#4 Z b £ JiifJ 
[00101 "*-$r;b'&#»5Hi. £ffi«>*I»&:< fc *>— * 

mEmm&mnmjmmizms&M; tt-yzmnzm 
nmzmm-tz r *-/us:t£ftT3rs ^mti 
mmm&-Km,za^x . mt>v r*-j\s&m-t&iz 



[0011] ±tz*wm. mwLcr&tc< t h-u<nm 
±iz, m®mnmw*?->tmfffimmz?fL. mm 
mmmwmgmmG. msssiw - y s-s v -nznsm 

[00 12] 

[ 0 0 1 3 ] a 1 \ttmt&xhzmmm.<nm&ffi£ 

[00 14]£-flll (a) t,Zijk-f£o\,z. WfiLll. 

f?i-2o oumn^mm^-y 2 zmfc 
[0016] sais^^— v2a, mufcu. a 1 . a 

g. Au, Fe, Ni, Ti<8E<oaWtt«jftA»4,^rO. 
gj£3¥1S$:*U ^ffi^rCu, A imH^x^ 
4. 

[0017] ®^^i!3ii. ttteJrojftafcAOttfl 
-3-^^T'S2MIKJS 1 0-1 0 0ixm@K{C^r 

<*x'm*2ttm, mrns^my. ^^Afvyyrmx- 

#^Hh-^-+t'fflKl 2 0~2 0 0X:g J K-CllD 
ft LtW & ; i: J; K) 1 ±tc»tt^>fi* . 

[ooi8] nmm&mm3zmfii-f&titb<7)ttmt l 
t<±, -Rt, ;uyy-mm. mttii&tm&mm 

tswmt>m^*>ft.& . mm ^^-«fl§tf^3fc^^(ift 

[0019] ±ffi>'^ ^y-fflS§fc LTC±. Hiff^f 
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i/'/UT^UU— K ^VJ}V^9 9 x )V-y^ 2-bH 
?Ul/-K 2-b Fn^rabyWT?yi/-K 2 

— n^y^fvux— fw/r; y ix— k xfuy/ 

yr?-y«yy<^7Ux-^ykX*?yi'--K xfi/y 
y*'y 3— ^yxfypx- f-fVT9 l J\s— K xfl/y 
^'yr?— /Ryxfypx- f7k*??y lx— K ^y-fe 

— K 7^ !J/Hy7f S /xf^xxf /k 

^y^BE^^/ursyx^wxxT-^. fh^tHP 

y/u-y y/ur^y K r F^b Ho7^7'J;M? 
T^'Jo^h'J/k ,X*T?yn-by /^^Siffi 

^^/v-jsi^a^^^, ^y^xyxy h— 
yi^hyr^y i<— K ^y^xyxy jumj;**? 
yu-K ^y^xyxy i — /uf h77^'ji/- k 
^x'jxyh-;i/fb7^^;yi/-h, s^y* 
xyxy h-;^y^77U 1/-K yXy^xux'J 
h^K>^^?iJI/- K yXy^xWJh-;!/ 
^f7?»JU-b, yXy^x'J^'Jb^KW 

XrfS* y K b'X7xy-;l/Alx^ 

S/tSflg. t'X7xy^FlX^yffl§, b'X7xy 

^six^y^lg, 7xy-;^*77^Ix^ 

-yi^k 7 x y-;H4*^^*^^^«Kr;UT b h 
fc <nm^MzX h x^ MMBIi. SXttlliL ^Sy 
■ffiBi. MJX- (2, JVis 

sw^f^nfyw, ^'j7xy-;«, 

s mma. 1 5 0-2 0 or^os&«e*>^ 

r?y;HJL ^^^y;PS. ^nby^ -fy^o 
y/uffiL 3-Tobvu-T^y/pg^ 3->fyrat:^7 

K 7^;»7b HD^i/Xf;WJl/-h, S^b 
Ka^^yUK^y b Hn*yXf^7?'Jl/-h, fh 
^b KD7^/H^yb Ho4ryXf;^'Jl/-h s 



MtbHo7? /UK* ybHo^f S/x^;UT ? y 

[002 1 ] JbffiSR4«±3iai^B»««Ji: LTti. PR 
{f 1 - b HO^yy^n^y;l/7x^hy, 2, 

2-^x-;Ux^y-i->r 
V. 2-y<^~ 1 - C4 - (y^yl^T) 7xX/l/) 

-2-^y^^^yyra7N o y- 1 -:*y. 2-<y^ 

-2-y^f/l/7Sy-l- (4-t;P7^'jy7xX 

/10 -y^y- 1 -^-y. 2-b h'n^y-2-^f^ 
- 1 - 7x^7oA'y- 1 ->j-y. 2, 4, 6-h'J 
;Ky/>f /l/y7xX;l/^7 >f y«y h\ 1- 
C4- (2-bKn^yXh^y) 7x-iP) -2-fc 
Hp^y-2-^f/P- 1 -ro/\°y- l -;*y. 2, 
4-i/x^;^>f^y hy v 2-^oc?f^yh 
y. 2, 4-y7f/Vfmvh>, 3, 3->\Xf* 

h^y^/7x/y, ^yV7xyy, 1 

-^nn-4-7n^yfm>hV, l-<4- 
>f yrnb 8 /^7x^) - 2-bHn^y-2-^f^ 
i -^-y s l - ( 4 - h'fy/P7 x-;H - 
2-b Fo^y-2-y^/krcm 0 y- 1 -:t>\ 4- 

fvK 4-y7f^7^ySIfSlxf/K 4-^f^ 

yur 5 yfel#i7'f;k 4 - s^^yur a y£,ft#S£ 

-2-xf-/I^r^/K 4 - ^*^yPT 5 y3c,&#g5- 
2— fVTS/k.2, 2-yXb^y7bh7x7y, 
^y-J)W^)V^r9-)V^ KyiSju-fr-* h^yx 
^T-b^-;K 1-7x^-1, 2-rny\ c y^ 
y-2- ( o-xh^rfy^^-yU) ^yA x o-K 

yy-f yi^,&#Bb< b\x < 4 - is* f-yur ^7 

x— yl") y-hy. 4, 4' -b^yXW^y^y/ 

7x;y, 4. 4' -y^nn^yy'7xyy^yy 
yK ^y x /-f y, ^y/^f y^f^x-f^, ^yyw 
yxf;n^r/k <yyW VTnbVPx— tVK 

^y/^fy-n-yf/i/x-f^, ^y x />f y^fyrf 
y^x— xyK ^^y-f yyf^x-f/k p -s^rff-yi" 
7^/7bh7xyy, p-t e r t-yf-yuhy^o 
D7bh7x/y, p-tert-7"f;l/y^nD7'b 

h7xyy, fmyhx 2-^f^f^tyh 
y. 2-^yrnb>f^tyh^ yXy/x<n 

y. a, «-y7nn-4-7xy^y7-bh7xy 

y. ^yf^-4-y^f/i/7S y^yy'x— h^$:^ 

-t&mft&xv^sv-ioomagitinz* o. i-4 

[0022] ±ffi^^Jt LTii. VisTVity S H ; 
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^-2-Xf;l/-4->f;M S^/-;k 2, 4 
T$S-6- [2* -*^)VA ay/'J/l/- ( 1 ) ] - 
Xf^-s-b'J7y'y, 2, 4-y'7^-6- 
[2' -xf;i,-4-^f;H 5^/'J/P- ( 1 ) ]- 
xf-yp-s-hyTS^- -f V^TJP7l/BHWfc. 2- 
y?^-^ $?V-yK l-7x^~2-^f;l/->f 
2-7x-^-4-^f/^-5-b Hn^r 

- s^r s y - 6 - b*-;u- s - h y tw— -f v$stz 

/l«ft»ft. 2-b*-;U-4. 6-y7Sy-s-hU 
Ty-'V. 2-^h^yXf^-4, 6-^'T5>-s- 
MlTi^V. 2-o-y7y7x^-4, 6->>'7$ 
/ - s - h »J7y^h 'J7x Wt^a ; 3- (3, 
4-y7on7x-^) -1, 1' -y^fyWl/7, 
1, 1' ->fy+oy-t'x (3-^f;l/-3-bKn 
^5yX^-^lxT) . 1,1/ -HJl/V-b'X ( 3, 
3 fvK^T) W>UTtt&VH ; 4, 4' 
7$7-y7xx;M^>f ^§i7a Vft^J ; h 
'J 7 x -/U;^-7^^f 7 WD^X 7 x - b , 
h , j7x-;^/W-'>A\^t7;WD^7x'- 
K h 'J 7 x-;UM-7 A^t7W07>'f t 

K Ml7x- yp-fei/x ^A^^:7yM"o*x;7 

x~K HJ 7 x -/^l/- 7/1/^07 yf 
tt— K y7x-/B-K-7A^t7Wn7y 
K ^'7x^3- H^A^^y^n* 
X7x-h, 2, 4-y^D^yxy-l-^^- 

[ ( 1 -^f ;l^xf -^V-bfy] - Fe-^t7 
/|/^"n^X7x — h ( M/k^^x7^2 6 1 j ; 

• #>f (») SL =5rfc* ) *^»b!>^*>«^«a8» 

5h\ 2, 4-y7Sy-6-[2' -^f/M5f/ 
U;U- (1) ] -xf;^s-h'j7y>, 2-x-^yi, 
-4-^f;H^/-/k 1,1' -^y*Dy-b' 
X (3-y^3-fcFo^£/x^;^UT) . 1. 
1 ' - hlTUy-t'X (3, 3-yVf;WU7) . 3 
-(3. 4-y^D07x^) - 1 , 1* -yVf/i/ 
^PTioil/^^^a^M^^rfJflKrPp ( rsp-i 
50 Jx r S P-170j ; W»tft(ft) 

fflifcf 2-tFo^yXW?i;i/- K 2-hHn 
^y-xf-yuy?? yu-K xfu^'ja- yi^eyy 
f;|/X-f^7;'Jl/-h, xfl/y^ijn- ;R7^ 
fvl^x—fyi^^yu-K xfi/y/'j3-/^y 
x^x-x^T^Ul^-h. xf-l^^y n-yu^y 
Xf;l/X-f/I/^ /HQ-^T^UI/ 

q~MJ/K y^yur? yi/-K y^/py^yi/- 



K xf/|/7?'JU-h, x?-;k**?yu-K -f V 

y^yur? yu-K ^yy^u^^^yiz-h. 2- 

x^-yU^ i/yUTy* y K 2 -x^/U^Syyuy ^ 

?yi/-K ^yy^7?!;i/-h, ^y^;kx??y 
i/^h^*f fg^y 7-^ ; xf i/y/y 3^/i/y'7 
?y U-K xfi.y/ij3-/^^^>j K h 
yx^ixv^-yn-^^r^yi/— hyxfi/y/ 
yn-yUi/^^yiy-K xh^x^-ix-v^ya-yu 
i^T^yi— K xh^x^l/V^yrJ-zUS/y^^y 
U-K r^i/v^y n-yl^X^yix-K rat* 
uy/'J^yT^yu-h, Tntrixy^yn-;u 
-J* ?9 y h . h wfo^7P^y h y y 

r b 7^ f □-^TDA'yf h 7 77 'J U-K fh7 
y^o-yurnvN-yf-h^y^^ yu-K ^xij 
XV h—iUh\)T?V U-K ^X'JX'J I — 

yy*?yu- K ^xnx'jMuf bWJ 
u-K Wx'Jxy h-ylorh^y?? yi^-K 
yXy^x'jx'Jh-;^y^77 i ;i^-h, yXy^ 
xux'jh-;^y^y^7'jb^h s yXy^x>j7; 
•J b-/I/Mt77'J U~K yXy^x<J x y I — )V 
Mt^^^Ulz-h, 1, 6-^^Vx3t-;U^7 

? y I/- K 1, 6-^-9-v^-yp^y^^y 
k ^^Kx^^i/r^yu-b^co^w^yv- 

4U\ 

[0 0 24] ^S^tt^B^p D p14. mmt. 

?)\,7^<7)$m7 jy-^, y-yvryxbwmmzm 
[0025] mzyj y-emmzo. 01-500^ 

[0026] $ bizmm&mm 3 £ y - ywm. t 
-fy^-^-, xyis-a~?-mvm?ffi*t&m. % 

[00 27] _hfS^JfcLT(i. yf/^xf/^hy. 
7thy, ^fMyywby, y'xWhy, 
y^n^t/y, xfl/y^>j r?— yu^yy^x— 
tVK xfi/y/'J 3-;R7xf;i/x^f/k xfu 
y^y ^-yu^yyfvux— x/u. xfyy/»j3^ 
^y^^/l/X—T-/^, x-M/^y r?— /^7 7x^ 
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/K yif l/y/ij 3-;^y /f ^x-f Tot 
lyyyy n-/l^eyy^-;ux--f;K rotfuy^yn 
— ;utyxf/Px- -r^K yrntriyyyyrj— ;i^y 
y?-/PX— r/K y'7oei/y/iJ 3-/«yif;l.x 
— r/K 3-y h^y-f/PT-fe-r-K 
7>^T-fcx-K 2-yf-/l^-3-y V^>-V^IVT 
-fef-h. 3-y^-/U-3-y h*->7>/Uy-tT— 
K 3-x^/y-3-y h^jyyf-^T-fe-r— K 2- 
xbdfv-Tf-^T^x-h, yxfi/y/U3-^y 
xf-/Px— f/I^T-fex— K ^x^-l^yyr?— /I^y 
T^-;ux-x^T-feT— hZf&mif hz t a*r& . jkd 
tfT't^TotUV^U =J-/l^Eyy f-/UX-7^K 
7oeuy7''j3-/Ptyxf/|/X-f/l', TotTl^ 
y*y n-A^yy'otVPx-T^K y/otky/y 3 

— /i^e y y ?-/ux— tvk yro euy^y 3-/1^ y 

Xf;H- fvk i/Tot'ly 3-wy7De* 
x-tvK 7otl/y/'j3-^y^f;n-f^r 

[ o o 2 8 ] * . mmtmrn 3 ^ffl»s;^co* 
ffiM&mit-smzimmt txmu-tz zttfx-z %>. 

^>Y^-TV~/U. yXy/f7y;|/y^7-f H. N 
- 1 e r t - 7^-/1— 2 -<y*/+TY >JjUX/U7 x. V 

zttfx-tth. zti^conmmzttZitzztizx 
y , mmmm 3 t. t^c^ a izju r^-iu^m^ 

m&mfzmz. mmtmm±izmmmmmi-&zt 

[0 0 2 9]*Ht.Hl (b) t.ZTFtkot.ZiWgtim 

/i3±tcw-^yHT7^ h&zn-r&mm ^tstti.. 

[0 0 3 0] i!^>-K:75y ^tt£Wt-£^!8g4£t£^7• 
l>^;:$>*:oT^;^^ xyy->Ep©J, A-n-y, o-;U 
n-y. ijA'-^a-^, *-fy7n-3-?5i't: 

tt^*^-i»^tt^li^Sr B 1*feM«3±tc^[j, hh^ 
liF7-^7^ ^Attfc L^rtcoS-ftS 0 ttlftztik, * h y 

y/77< -kj: ^xmmw^-y^nhiim&ztf 
mm. tftLx. mmm*mT. 

y^T^TiSttX^^r-ISlCctOSTfe^fi^. X71/ 
TfcL *£^iT^y7fQ§fg**#£L<, 3SWK(cffl 

^sr^y^oCTtLrti. y^-^A, thy? 

BBS, yy&Jg. tDyy^Jg. ^y^rs>. y*-?- 
^rsyfcogiirsy, yy^rsy, i^y^ 
/P7$y. ^'xy y-;i/rs>^<D3S2&7S>\ hy 



^WSy. h'Jxf;l/7Sy, byx^y-;UTS 
yf<7)g3i7ty. t;V*yy, e^^'y. t'jy 
>foit7sy. xfbyy7?y, 
yTsyfwrsy, -f h 7lf;U7y t-wt 
Ko3-;yh\ K Wf/Kyy^Tyt-^At Ko3f 
i/H, hyyf-yPyxX;K>-iyVL'T>'^:X'7Ah Ho 
*iyh\ 3 ij yf <7)7yt-^At Hn^y Ki, by 
y^/VX/UTfcX^At Kodfv-K Sy'xf-^y^l/^/U 

tv-^At Ko^f iyh\ vy^yi^yiy'/i^vM^x^A 
t Hodfiy K^«0X^^x»>Ah Ho* is H^i, -e^fB! 

[0031] issm-yvf? xb&zn-t&mmit. 
*rv nr^y hwmizm-hmmn&uzm-z u#& 

itffflW 5 5 - 1 0 3 5 5 4 ^#«ef£SilT 

«fc 3 & WRttf y xx r;ui: ^f&fn* y v- J: tfyfcfi 
7 5 4 #&«fc£tt3 ftT i ^ J: 3 Srtf 'J t*x;WT/l^ 

(yy) 7*y y iy-H?ry3'v-. *j£tt-t/ua-yig 
*«^bbj«!I. (y?) ry yiy-h^yv 

4>T't^^y>- (yy) T^ywh^ua'v- ?fc?§ 
s-fe;uo-x«iig, jes^Rm. tut* (yy> ry 

(offifcizm^mytfmui.Yy'i y < iv^x-h^x 

[0032] ffi?> H 75X h&ttT&m&4 Zfflt 
mi-lty-yFJyxh&mi'tTW 01 (c) (,z 

tfttx 5(,zmiatmm3zmimizmiLxmmm't>o 
[0033] y-yvyyz.bwimizm^&yyA httt 
iki;)i>a-i?A.m<mmo .1-15 o«mis« 

?3&*fflV^n. 7yXhE0. 5-5kg/cm2 CDgg 
H-Ctt*f+ft4 C t iz X *) H hMH*TOix 

eefflgtJt^sMt. . tyK77^bw 

[0034] #3^: J;ix(f . /U T^-)Vo<nWk 

-rvmut ttiz tizx"). h y y y^y * - 

htfX% . f^lS<7)i^-5^i!!ll(:fc^TSt®A< 
r*-;WaiMtc^)^ J: < i t . e- 

^5feS5r^i|S^K#-t •& ^ t * . W^y 7 y y <0 

X'%h. 
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[ 0 0 3 5 ] V> h'yyX hWm. 12 1 ( d ) ternf 

oph 1 2~i 4m&<r>jmmtz£')mffl&£zix2>. 

[0036] 1(e) iZ^-fX 3 iZ&WMibi 

)VJ*.T)V^\c K/EDTA/#BHfc*-h 'J 

mt Ltllf^ii, .rfUcffiKSr 1 0#~1 ommmm 

mm-fhztizx^xmm-hzhtfX'^h. &ti. m 
■ftizmm. $>&uizitm-tz>zk.t,z£*)&m.-f&zti> 
[0037] mmtmmsiztmmwmijaztix^&m 

01 (e' ) iZTjk-tXolZJU T*— )U5PV,Z 
[0038] ««'. *ia*»«±3 fc«Jfcfc_fc*lE»/'C 

f-y&m&L. 2t>tz*<v±.izmfsmmm. amt* 



[0039] 

[0040] m&mi-3. Jt^g<)l-3 

mmmm zm&th tntxm» ttx.&i iz^-tm 
Gmuzfcix&f&ftt: 3*u->u$>u£m^xmm 
■< v*w&mn* ntz. ^<r>A >*imfom$: 1 o 

0.x •yya/'f V^-cO.-K'Jxx-r;Hgx^ U-^fflv^ 

*<5 0^mt^|,J:a(cx^ , J-yE|iJSiM. IgffiMlfc 
<ttf 2fCO^T{i 1 5 0*CT'5 0#iafln?^-fl:£-tf\ H 
S6CT3^^T«MI«5r8 0"C, 5 0#WWI«»U 
i8SfJffi*«trit3e«' r HTE 1 0 2 S j Wrv? 
(tt)») Srffl^T5 0 0mJ/cm2 DjSJHtCttft 
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• TN-673J : o-^W-yUy^9y^SX^^ 



rxtf 3-H828 j 



i"TEP I C-SP j 




H 

(Die (ft) S3) 

(^x/Hk^ (ft) 8) 
Ml i^'yPX— VzsTZ U— h 

(B«§* (ft) S) 

r TCR 1 0 2 5 j : h*J 7i-/M ? yfx^-/7? U U— NK&iTfc 

-h25M*%. ^.VV-yHSOO (S&B) 10M*%#*) 

(B*^fcS (ft) S) 
TDPHAj : sX>^X!/.Xll I — ;l^sdf-9"T^ \) U— h 

(B*im (*) s) 

<H*fc* (ft) 83) 

y^'TSH (xsKdf^fMtffl) 

(B**-^ F (ft) f{) 
r 2MZ • A j : 2.-*+lV4 $W-A,TiS> (X^df v-^-ft^J) 

<BBHb£<«0 13) 
r-fM'dfi7-907j : 2-*^>l>- [4- (y^H-^-:*) ] 

-2-t;WJ7 - 1 -TCVO (f-y>'- *H3f- (ft) S3) 

r*t**7-DTEXj : ^l^mtyhy (B*-ffc^ (ft) 83) 
TDPMj : y/ntl/y^a-zKy^f^I-f^ 

(y*J ■ (ft) $3) 

rxvy-yn 500 j : V;K^Vt7t (A#5»-fb^ (ft) $3) 
r 3— /PT-fcf— h J : yXfWV/'J 3-/HE7lf;H-f/P 

7-tf-h (y^f-t/Ht^ (ft) ss) 

r PGMAc j : 7'nh^y/iJ f ;|/X-f ^7-fef - h 

• fi*>JV (ft) S3) 

rKS-66 j : (fittfe* (ft) 18) 

r^^7D-j : K'jy^ (tytyh (ft) to 

r W7-/i,/';-y2YSj um4>*w& (ft) 8) 

r$?nx-xp-4j : 9)V7 (Si7o-) ( B#?/t-? (ft ) S3) 
rrxay/P#200j : TO*^'Jt7 (0*7xny/K») S) 
r SiA-'J^B-3 1j :ii7^7- (TO^ (ft) S3) 



Mb LX. JSofctrK54 y 4)1>J± roRDYL BF- 
6 0 3 j {■m.mYJM (ft ) 83) £ 7 0*CX'»JE«$ 

mm&.*.mim%M r hte i o 2 s j < ; w -f •/ 9 

(ft) S3) »T300mJ/cm2 *>»#fi-C*H- 
KSBIWtU 3 0°C. 0. 2 h 'J ^AtKS?8[(c 

T40#S. 1. 2 kg/cm* OXTl'— 

[004 2] *<7)gL tyH77XM rsc-2 0 

2j (T-=M<mm) zmmLx . tm2-5 Mmcomn 

imzmnmt LT. 77XhJE2. 5 kg/ cm* T* 
£0. »9-yl<r^htt*irr4««SriHMIUfc. 



[0043] ffit+^y b&tt-t&mmzmffiL 

fi@2 5/xmOMk^^WHWi;LT, ±ifr7) 
^>-h'77XblS£&fflLT. 77XME2. 5kg/ 

mmzmit i . shipley 

A,-K^'yh20 0MLBrD-lr^.tCta!VK tASTMS 
Srtf-^^f*, *E^A6o&jaS?S r SH I PLEY 4f 
^y'7h250j (x7M (ft) S3) 5 B#0?f if 

[004 4 ] JtWJl~3tCO^T{i. ImmOtf 
^X-x^dr^ffiBMWJl«m±tnag^<7)Jg^*«5 0// 
mfc^i>j: oizxrv-^epmik. 11$-8 0X;, 50 
ftffilTmeilU ^X^^-ySrrt-LTjSiSE*^*! 
H3tti r HTE 1 0 2 S j <v\4 (ft) H) fcffl 



(9) 37 97 6 



3 0-c. i%#stthv ?.m<*«(ct4o#rl 

1. 2kg/cm! c7)Xr^-ET'^7-l/-^fllL^ 

£J:9ISini?rt-?&U f$25wm<7)ili^l$L 
[0045] tt&fl&SKtcoWT: . A-f T*-/U» 

Ttf-JHBtt] WSfciJWrU 'WT4t—A*M 



(mom) 

C 1 OOVto^-C'l OOO^iUA, r,vf . u 
yX^yX • .X — ? — (High Resistance Meter ) 4 3 
39Aj h^ytf-K m ) IS) Srffltvc 

[0046]>10 12 :1X10 12 Q- cm$r^S^|)ite 

<10": lX10 ll Q-c mzfcjft^lgSi^ijtffiT'&o 



[tf-ziM] J I S 
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-/H Ofiaa55rjDi.T33(s:o-;U5;W^ffl^T^ 
U -f lO'f ^*ttfflJfitt* 1 0 

T« a«PM>Mffitt/^-:oWEW$*lfc«$ 1 mm 

Ufc. JMC. »6ilfcS«*SH I PLEY tf-df jl 
*y7h200MLB7n-bXI:»\ f^ST^H*- 
ff-^fcf*, *smMfto^XafiM TSH I PLEY df A 
*y'7h25 0j («e) K) K5B*ISiSifrf 

[0048] SQfcMS 



* ? — ilfcJ? 5 1 mra^7X-x 
Sid Ccx? y-yWBfH*, l 5 o°CT*5 o^ins^! 

-*-*«Wt Lt, SSMfittK^'CMA'A roRDYL 
BF-603j (*3WWtUI(#)*) *70t:TJR 
E*£-tbt 0 iJCWC. 2 0/tmA7->'/2 0/imX'< 

^«*E*«Kr»*ffl r H TEl 0 2Sj (A>ff7^ 
(») H) ^>t3 00mJ/cmi ^SBXS-CIR^ 
3 O'C. 0. 2 h'J»>A*JSFJKfc 
T4 0»S. 1. 2 kg/cm 2 (0X71/- Etxrv 

[0049] -eof£, tyFy7Xh«rsc-20 
2 j ( ^ZMfWrS! ) Sr ISffl LX , 5 ^ moMS 
*S:»fBWfcUT. /7XbE2. 5 kg/cm 2 T'2 

^mv-yvy^xbmm^mK 3fis%7KK^h'j 
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[0 0 5 0] W^yF:/7Xhtt£*^£&JBi£i>J8tL 
ttk. tm5umtomttE&i*Wffiik LX. ±j&<nv 

yvyyxbmz&mtx. 7yxh&2. 5kg/ c 

mmZffltL. »fe*Ut»R*SH I PLEY -»f-3r 
i^'-y h2 00MLBro-feXtC;t^l,V S TUSM. 

i'<T~>wk. mmmfr-ozwm ^sh ipley * 

a^y7h250j (yr^ < » > g lB#Hif i* 

[ o o 5 1. 1 imm 

zxoizxrv- ywmik. mm 8 0 °c, 5 0 

mZfmL, 2 0/ J tmM°^->-/2 O^mX^— XCOHipa 

SKmf»rHTE10 2Sj (vWr- (1*) Sg) - 
Jffll^500mJ/cmi «»3taTSIU1««rJfMtL 
. mz. 3 0°C. 1 %£IJ^ h U ^A*?§?$(CT 4 0 
1. 2 kg/cm 2 <DX7*L— £ET'^7"U— 



**±a<o*s«w«>-5 i mmmmi-hzt iz 
i9*e«»*>o&u mz5vm<r)mmmzBf8.Ltz 
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mzxtn£, mmmib-o^nmizmt^u r^-ji^m 
[03] m*<r>%mmmm(nwMtt*^fm*mxh 
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